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ABSTRACT 
Man has been shaping the earth’s environment and the construction of hydropower projects, though 
have positive impacts but has certain limitations with regard to social and environmental concerns. 
In order to minimize the impacts on the environment, the Environmental Management Plan (EMP) 
is prepared and implemented. EMPprepared in consonance with the Environment Impact 
Assessment (EIA) report and includes project monitoring, auditing, and management.The difference 
of environmental impact between actual and predicted results can be used to confirm the 
appropriateness of the EIA predicted results and the reasonability of environment protection design. 
In this paper an effort has been made to study theimplementation of Environmental Management 
Plan (EMP) of Sawra-Kuddu Hydroelectric Project, Himachal Pradesh 
Keywords: Hydropower, Environmental Management Plan, Environment Impact Assessment, 
Sawra-Kuddu Hydroelectric Project, Himachal Pradesh, Environmental Impact Post-Assessment 
1. INTRODUCTION 
Since the beginning of human civilizations, man has been shaping earth’s environment by cutting 
trees, constructing roads, diverting natural water sources bodies and so on (Vermont, 2012). 
Throughout the history of human civilization, dams have been used successfully for collecting, 
storing and managing water resources. However, these have positive and negative effects on the 
environmentDwivediet al. (2010). Hydropower has immense benefits and one of the preferred 
options for power generation. Hydropower projects can replace other renewable and non-renewable 
resources if the technical constraints inter-state disputes and long tenure loans to the private 
entrepreneurs are addressed properly Subrahmanyan (2013).  
While the benefits of dams can be worthwhile, any interruption of natural processes brings socio-
economic and environmental impacts.There are social and environmental impacts of dam 
construction including the population displacement and resettlement, regulatory policy and legal 
frameworkCernea (1997).But better-decision making, more discriminate site selection & effective 
mitigation measure could significantly reduce these impacts Collier’s (2004). Mega projects are in 
most cases considered as the necessary evils of development but stakeholder’s involvement & active 
participation in decision making process is the surest way to minimize the conflicts & ensure justice 
Luwa (2007). There are massive environmental impacts due to construction of mega-structures, such 
as dams. These also affect the ecological balance of the nature in many ways. The environmental 
impacts of dams can be long term or short term and can be climatic, hydraulic, biologic, social, 
cultural, archaeological, etc.,Paul et al. (2013). The positive impacts associated with hydropower are 
improved standard of living, road connectivity and means of transport, public facilities, tourism, 
etc.,Punetha (2017).It is essential to implement river training projects to maintain stable flow paths, 
not only for adjusting river regimes and flood control, but also for increasing the self-purification 
capacity and water environmental capacity of the river Dongpo et al. (2008). Hydropower fits in as 
the solution to the global sustainable energy challenge, with regard to hydropower resource 
availability, technology, environment and climate change Kaunda et al. (2012). Environmental 
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management should be used to improve the quality of decision-making in hydropower development 
besides evolving mitigation measures to minimize the impacts Mungwena and Rashama (2014). 
When the dam and reservoir projects are completed, the actual environmental impact can be 
investigated by Environmental Impact Post-Assessment (EIPA), and can be compared to the 
predicted results of Environmental Impact Assessment (EIA). The differences of environmental 
impact between actual and predicted results can be used to testify the rightness of the EIA predicted 
results and the reasonability of environment protection design. According to the environmental 
impact characteristics of dam and reservoir construction, the methods and contents of EIPA could 
provide a reference for environmental management of dam and reservoir projects in order to 
maximize the positive impacts and reduce negative impacts Wang et al. (2012).The preliminary 
studies are important in producing the real life concerns that could contribute to future social and 
environment impact assessments prior to the establishment of MHPsKariyawasam and Thoradeniys 
(2015). ‘Matrix framework’ are important for analyzing the social impacts of dams, which is in 
harmony with space, time and value as its key dimensions in addition to infrastructure, community 
and livelihood as the key components Kirchherr and Charles (2016). There is need of undertaking 
the projects for human welfare in eco-friendly and sustainable manner, which is economically 
viable, socially equitable and environmentally sustainable Lata et al. (2013). The studies show that 
power projects have both positive and negative impacts and must be managed to ensure the 
sustainable development, which is the need of the hour.  
1.1 ENVIRONMENTAL MANAGEMENT PLAN (EMP) 
The Environmental Management Plan (EMP)is a document prepared in consonance with the EIA 
report and includes project monitoring, auditing, and project management (Wang et al. 2002). The 
key objectives in the formulation of an EMP are to evolve:  
1) A monitoring plan for baseline, impact and compliance monitoring; and 
2) An environmental auditing plan to be implemented after the construction of project 
An environmental management plan (EMP) explains the recommended mitigation and monitoring 
measures into specific actions that will be carried out by the proponent. Depending upon the 
particular requirements, the plan may be included in or appended to, the EIA report or may be a 
separate document. The EMP needs to be accustomed to the terms and conditions detailed in any 
project approval. It thus forms the basis for impact management during the project construction and 
operation(Brenden, 2006). EMP provides answers to following questions: 
 What are the possible environmental issues for a particular site? 
 What possible damage these issues can cause to the surrounding environment? 
 How to manage these issues to minimize the environmental degradation? 
The various components of EMP are as follows:   
 Brief of the potential impacts; 
 Portrayal of recommended mitigation measures; 
 Compliance statement with significant standards; 
 Provision of resources and responsibilities for implementation of plan; 
 Schedule of actions to be taken; 
 Programme for surveillance, monitoring and auditing; and 
 Contingency plan, if the impacts are beyond anticipation 
Provision of EIA and EMP is essential in any developmental project and hydropower project is no 
exception to this. Studies have shown that many a times, the project implementing agencies neglect 
the implementation of EMP, which worsens the environmental conditions, posing threats of natural 
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disasters, affecting the local communities. Therefore, it is important to check whether the EMP has 
been implemented in a proper manner or there is some scope of improvement.  
2. MATERIAL AND METHODS  
Primary data was gathered by using specially designed data collection tools, like Focused Group 
Discussions, observation method, interviewing, etc. The study was carried out in Project Affected 
Panchayats: Sawra, Ranvi, Kuddu, Sari, Thana, Mandal, Jhalta, Giltari, of district Shimla. These 
panchayats are located in tehsil Jubbal of district Shimla. For carrying out Focused Group 
Discussion, both males and females of different age groups were involved and their views were 
recorded. The focused group discussion covers the followings topics: 
1. Awareness of the peoples about the HPPCL project which is setting up in the area; 
2. People’s participatory in the setting-up hydropower project in their area; 
3. Awareness of people about the surrounding environment. 
4. Impact of project on environment as Forest, land, air environment. 
5. Impact of setting-up of hydropower project on topography. 
6. Impacts of influx of labour on water & forest resources and socio-culture milieu. 
7. Impacts of hydropower project on common property resources. 
8. Issues pertaining to compensation, future benefits, infrastructure facilities. 
9. Day-to-day problems faced by the local people due to the setting of this hydro-project. 
In addition to this, the EIA and EMP of the project were consulted so as to know their 
implementation. The Environment Engineer of the project was interviewed by using specially 
designed interview schedule to know the extent of targets achieved in the implementation of EMP. 
The 2009 EMP compliance report acts as the baseline and the same is compared with the data 
gathered during the primary field survey carried out in the project affected panchayats and latest 
information obtained from HPPCL using the specifically designed tools.  
3. RESULTS  
3.1 IMPLEMENTATION OF ENVIRONMENTAL MANAGEMENT PLAN (EMP) 
Himachal Pradesh Power Corporation Limited (HPPCL) evolved Environmental Management Plan 
(EMP) for Sawra-Kuddu HEP to ensure that proper procedure, actions and measures are identified 
for minimizing the environmental impacts of a project so that its execution is done efficiently. The 
Environmental Management Plan (EMP) identified the feasible and cost-effective measures to 
reduce the probable adverse environmental impacts keeping in view the prescribed standards. It has 
taken into account the operational procedures required to avoid environmental risks during day-
today construction and maintenance operations, along with emergency and contingency plans. EMP 
clearly states the commitment and policy of HPPCL on environment. Himachal Pradesh Power 
Corporation Limited involved systematic steps while preparing EMP. Himachal Pradesh Power 
Corporation Limited has: 
 Identified the environmental policy, which clearly explains the specific objectives of HPPCL;  
 Categorized the potential adverse environmental impacts and risks associated with 
implementation of proposed project;  
 Gave description of appropriate mitigation and compensatory measures along with designs, 
equipment descriptions and operational procedures in response to impacts and risk reduction 
measures;  
 Established an implementation schedule for mitigation measures to be carried out as part of the 
project; 
 Developed a plan for monitoring the impacts arising out of project operational activities and 
effectiveness of proposed mitigation measures; 
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 Prepared a monitoring plan detailing the impact indicators, location and frequency of 
samplings, analytic methods to be used and evaluation criteria; 
 Identified the key persons for executing the EMP; 
 Ascertained the necessary funds required for implementing mitigation measures; 
 Evolved emergency response plan in case the project has harmful effects on the environment. 
The Environmental Management Plan (EMP) has summary of impacts; description of mitigation 
measures; description of monitoring programme; institutional arrangements; implementation 
schedule and reporting procedures and cost estimates and sources of funds. The population details of 
projected affected panchayats are given in table 1.  
Table 1: Demographic Profile of Project Affected Panchayats 
Panchayat Total SC ST Total 
Population Male Female 
Sawra 1124 1049 560 - 2173 
Ranvi 825 832 200 - 1657 
Kuddu 869 467 467 - 1665 
Sari 519 192 192 - 1020 
Thana 490 200 200 - 970 
Mandal 698 213 213 4 1320 
Jhalta 628 562 562 - 1234 
Giltari 180 93 93 - 384 
Source: Panchayat Parivar Register  
It shows that the Sawra panchayat has the highest population of 2173 followed by 1665 of Kuddu 
panchayat. Giltari panchayat has the lowest population of 384. The land acquisition details of the 
project are presented in table 2. As far as the land acquisition is concerned, 53-72-59 hectares of 
forest and revenue land has been acquired followed by 50-29-38 hectares of land which is going to 
be submerged due to coming up of the project.  30-30-65 hectares of agriculture land and 30-30-37 
hectares of cultivated land will be lost due to the project.  
Table 2: Land acquisition details of Sawra Kuddu HEP 
Category of Land Acquired Land 
Agriculture Land    30-30-65 Hectares 
Forest and Revenue Land    53-72-59 Hectares 
Populated and Barren Land    12-64-20 Hectares 
Submerged Area    50-29-38 Hectares 
Cultivated Land    30-30-65 Hectares 
Forest and Barren Land    24-50-37 Hectares 
Source: HPPCL  
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Table 3: Implementation of EMP vis-à-vis People’s Perceptions  
Sr. 
No
.  
Parameter  First Compliance of EMP 
submitted to Asian 
Development Bank (ADB) 
in 2009  
OPINIONS 
Information 
gathered from 
HPPCL in the year 
2017 using the pre-
designed format  
People’s Perceptions 
gathered during the 
Primary Survey in the 
Project Affected 
Panchayats  
1. Plantation  Green belt development, 
detailed plan was being 
prepared in consultation with 
HP Forest Department. 
Plantation including the 
maintenance of trees was 
done along the roadside with 
the help of Forest 
Department. 
Till date, 944 trees 
have been axed and 
14077 trees have 
been planted 
90 percent of the 
respondents agreed; while 
remaining 10 percent do 
not agree 
2. Transportat
ion related 
issues   
Regular water sprinkling was 
carried out to control the dust. 
Regular sprinkling of 
water is undertaken 
to control the dust 
released during the 
construction activity 
also plantation has 
been undertaken 
along the road side to 
check dust. 
50 percent respondents 
mainly those inhabiting 
near the project site, face 
many problems linked 
with transportation 
activities, like: 
 Traffic jams 
 Noise due to operation 
of machineries  
 Dust damaging the 
crops  
3. Pollution  
(Air and 
Noise) 
Air Pollution: For controlling 
dust, out of three proposed 
crushers, one crusher was 
installed near Adit -3.  
To check dust, water 
sprinkling was being ensured  
Primary crushing of 
aggregates for underground 
work workers were provided 
masks by the contractor. 
Regular water 
sprinkling thrice a 
day is being ensured. 
70 percent respondents are 
facing the problems of air 
pollution. According to 
the respondents, the dust 
released due to 
construction activities 
damages the fruits, 
vegetables and leaves of 
trees.  
It is causing breathing 
problems.  
Noise Pollution: To reduce 
noise produced by the 
machinery, mufflers were 
provided and exhausts were 
kept in good condition during 
operation.  
For underground labor ear 
plugs were provided. 
Most of the project 
work is underground 
but for above ground 
operations, the stone 
crushers have been 
provided with CGI 
sheet barriers as per 
the parameters set by 
80 percent of people 
living close to the 
construction site are still 
facing the problem of 
noise pollution. 
People living in the 
project affected 
panchayats are facing the 
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the Industries 
Department. 
noise pollution due to 
blasting activities, which 
affect their sound sleep 
during the night. 
Sr. 
No
.  
Parameter  First Compliance of EMP 
submitted to Asian 
Development Bank (ADB) 
in 2009  
OPINIONS 
Information 
gathered from 
HPPCL in the year 
2017 using the pre-
designed format  
People’s Perceptions 
gathered during the 
Primary Survey in the 
Project Affected 
Panchayats  
4. Fisheries  The existing Trout fish 
hatchery at Dhamwari was 
proposed to be strengthened 
and fish farming was 
proposed to be started in 
reservoir. The 1st installment 
of Rs. 3.100 million was 
proposed to be released to HP 
Fisheries Department for 
Dhamwari Trout farm.  
Up to 2010, Rs. 7.344 
Lahks were utilized 
by the Fisheries 
Department.  
 
Only 2 percent of 
respondents believe that 
new species will be 
introduced in reservoir in 
upcoming future.  
98 percent of the 
respondents said that no 
step has been undertaken 
for introducing exotic fish 
in the reservoir. 
5. Cultural/ 
archeologic
al/ sacred 
sites 
Cultural sites wherever 
required will be protected and 
strengthened. Plan for temple 
beautification in consultation 
with administration and 
temple management 
committee was under 
preparation for which funds 
were supposed to be provided 
under LADF.  
Rs. 10 lakh have been 
released for 
strengthening the 
road connecting 
Hatkoti temple and 
Rs. 28 lakh for 
beautification of park 
adjacent to Hatkoti 
temple. The work for 
which the funds were 
allocated has been 
executed.  
60 percent respondents 
agreed that beautification 
of Hatkoti temple has 
been done. 40 percent of 
the respondents were of 
the view that the 
beautification of the 
temple and its surrounding 
has been done from the 
money available with the 
temple committee.  
 6. Muck 
Disposal 
Five muck dumping sites 
were identified involving an 
area of above 13.16 hectares   
Site for dumping 
were near the adit 
tunnels, dumping was 
done at the identified 
site.  
50 percent respondents 
agreed that dumping is 
done at identified site, 
remaining respondents 
were of the view that the 
dumping is not done at the 
identified sites. The 
contractor dump the muck 
wherever, suitable space is 
available.  
7. Labor 
influx  
Construction of Sewage 
Treatment Plant (STP), solid 
waste collection and disposal 
mechanism from colony has 
Community toilets 
with septic tanks 
have been 
constructed in labor 
70 percent respondents 
were of the view that 
influx of labor has 
increased the problems.   
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been done. Sewage disposal 
mechanism has been evolved 
for Labor camps. 
camps for treatment 
of sewage.  
STP is functional in 
two residential 
colonies of HPPCL at 
Hatkoti and Snail. 
8. Impact on 
Horticultur
e  
In 2009, no adverse impact 
was noticed, as such, no 
action was needed at that 
time. 
HPPCL received 
complaints of 
reduced horticulture 
production. HPPCL 
wrote letters to the 
Department of 
Agriculture and 
Horticulture for 
constituting 
committees to 
provide solution to 
the complaints. In 
case the reduction is 
due to construction 
activities, HPPCL is 
ready to pay adequate 
compensation. 
70 percent respondents 
said that horticulture has 
been affected due to 
construction activities. 
Dust released due to 
construction activities 
forms a layer on leaves, 
fruits, vegetables, etc. 
which is believed to 
reduce the physiological 
process. 
9. Project 
Completion  
In 2009, HPPCL envisioned 
the date of completion of 
project as 2011, but till date, 
project is not complete    
Due to non-
completion of project 
in July 2017, HPPCL 
extended the 
completion date as 
September 2018 
All respondents were of 
the view that it took more 
time than expected. 
10. CAT First installment of Rs. 50 
Lakhs for CAT plan was 
deposited by HPPCL for 
compensatory afforestation,  
management  
CAT plan has been 
implemented by 
Department of Forest, 
Government of 
Himachal Pradesh.   
90 percent respondents 
were not aware of CAT 
plan. 
11. Land side 
prevention 
and slope 
stability  
Walls were constructed for 
stabilization of hill slopes. 
Biological 
Measures: Timber 
plantation, fodder 
plantation, NTFP 
plantation and pasture 
development is being 
done under CAT plan  
Engineering 
Measures: Cheek 
dams/ retaining walls 
of various sizes as per 
location have been 
50 percent respondents 
agreed, while remaining 
50 percent were not aware 
of any such effort made 
by HPPCL.   
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constructed in the 
area at appropriate 
locations. 
12. LADC 
progress  
Against a total cost of LADC 
to the tune of Rs. 972 lakh, an 
amount of Rs. 388 lakh was 
released in two equal 
installments to the Deputy 
Commissioner, Shimla.  
Rs. 3.88 crore was 
deposited to D.C. 
Shimla. Utilization 
certificate of LADF 
was sought from DC 
Shimla which is still 
awaited.  
95 percent respondents 
were not aware of LADC. 
Table 4: Status of Implementation of Environmental Management Plan (EMP) 2009-2017 
Sr. 
No. 
Activities  Status of 
implementation of 
EMP in  2009 
Status of EMP 
implementation in 
2011 
Status of EMP 
implementation in 
2017 
1. Construction of 
sewage 
treatment Plant 
in the project 
colony 
Construction of 
colonies in the 
project area was in 
progress and septic 
tank in one of the 
colonies was 
functional and in 
other colony it was 
nearing completion. 
Construction of 
colonies in project 
area was complete 
and septic tanks in 
both the colonies 
were functional. 
Work for 
construction of STP 
in both the colonies 
was underway. 
- 
2. Solid waste 
collection and 
disposal system 
Solid waste 
collection and 
disposal system 
was being provided 
in the project 
colonies 
Receptors have been 
provided in the 
project colonies and 
labor camps. Seven 
people were deployed 
from project affected 
families to take the 
waste out of the 
receptors and dispose 
at the selected places. 
- 
3. Sewage 
disposal for 
labor campus 
Septic tanks for 
sewage disposal 
were provided in 
the labour camp by 
respective 
contractors. 
Septic tanks provided 
for sewage disposal 
were functional 
- 
4. Cost of 
substitution of 
fuel wood for 
work force 
LPG was provided 
free of cost by the 
contractors to labor 
in camps for 
cooking and 
heating  
LPG was provided 
free of cost by the 
contractors to labor in 
camps for cooking 
and heating 
Throughout the project, 
LPG was being 
provided in the labor 
camps by the 
contractors and 
subcontractors to 
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prevent the felling of 
trees for fuel wood.  
Community/ common 
kitchens were being run 
by the contractors 
where food was cooked 
for staff and workers.  
Till March, 2017, 
139165 kgs of LPG nad 
131333 liters of diesel 
was provided to the 
community kitchen at 
all locations. 
No incidence of tree 
felling for the purpose 
of fuel wood was 
reported. 
5. Muck 
management and 
rehabilitation of 
disposal site 
Five muck 
dumping sites 
were identified 
involving an area 
of about 13.16 
hectares. In 2009, 
three dumping 
sites, i.e.: 
 Mungra-Nadal 
 Katinda (Jakhi)  
 Bharot 
These sites were 
used to dump the 
excavated 
material. 
During the 
dumping process, 
the dumped 
material was being 
rammed and 
compacted with 
sprinkling of 
water.  
The number of muck 
disposal sites was 
increased from five to 
seven out of which 
five dumping sites, 
i.e.: 
 Mungra-Nadal 
 Katinda (Jakhi) 
 Bharot 
 Rajkot (high 
level) 
 Hiuna 
 College ground 
dumping site 
These sites were used 
to dump the excavated 
material.  
During the dumping 
process the dumped 
material is being 
rammed and 
compacted with 
sprinkling of water.  
The muck from the 
excavations was being 
dumped at designated 
dumping sites duly 
compacted and 
protected by providing 
stone wire retaining 
wall to avoid its sliding 
into natural drainage 
system. 
6. Mining area 
Rehabilitation 
including 
maintenance for 
seven years 
Mining was not 
started in 2009 at 
the project 
designated mines 
Mining was yet to 
start at project 
designated mines. At 
that time the 
excavated material 
was being recycled 
- 
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for production of 
aggregates to be used 
in the project. 
7. Compensatory 
afforestation 
including 
maintenance for 
seven years 
For compensatory 
afforestation in 
lieu of diversion of 
forest land to 
Project, Rs. 7.062 
million was 
deposited to HP 
Forest Department 
in March 2006 for 
afforestation of 
108 hectares land  
In addition to Rs. 
7.062 million 
deposited to HP 
Forest Department in 
March 2006 for 
afforestation, 
additional Rs. 0.158 
million were 
deposited in March 
2009 to HPFD for 
afforestation of total 
109.3884 hectares 
area.  
In all Rs. 7.22 million 
have been spent so far 
for compensatory 
afforestation  
Till June 2017, 
compensatory 
afforestation over an 
area of 110.08 hectares 
was done 
Till June 2017, 
utilization of Rs. 22, 
46,400 has been done 
by the HP forest 
Department. 
Till June 2017, Rs. 
73.003 Lakhs have been 
deposited to HP Forest 
department for the 
purpose.  
 
8. Heath 
Delivery 
System 
 The medical 
facility at 
Sawra, next to 
the project site 
was being 
upgraded and 
strengthened. 
In this process, 
Rs 0.50 
million was 
given to CMO 
Shimla for 
purchase & 
installation of 
X-Ray unit at 
PHC, Sawra.  
 First aid 
facilities at 
various project 
sites were 
proposed to be 
provided. To 
comply with 
emergency, 
the ambulance 
Pharmacists were deputed 
by the construction 
companies for routine 
checkups.  
Ambulance service is 
available with all the 
contracting firms & in PHC 
to meet with any emergency.  
Pharmacists with medical 
aid have been deployed in 
labour camps by HPPCL 
and the contracting 
agencies for regular 
check-up of the workmen 
as well as project staff.  
First aid kits have also 
been provided at all work 
sites. 
Ambulances have been 
provided at every work 
site for emergency 
evacuation of workers, if 
any  
Local health Centre has 
been strengthened to 
provide medical facility to 
construction workers. 
After the suggestions of 
doctors and local 
representatives a 
laboratory has been 
opened at Primary health 
Centre (PHC) Sawra, the 
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was provided.  
 Each site was 
provided with 
first aid box, 
first aid 
appliances & 
stretcher, etc. 
equipment for which has 
been procured.  
9. Control of Air 
Pollution 
Out of three 
proposed crushers, 
one crusher was 
installed near 
Adit-III. To 
control the dust 
produced by the 
crusher, water 
sprinkling was 
ensured.  
Labor working 
underground was 
provided masks by 
the contractor. 
All the three crushers, were 
installed, 1stnear Adit-III, 
2ndnear Chauri Colony at 
Snail & 3rdat Barrage site 
(Hatkoti).  
All were equipped with 
washing arrangements hence 
no dust was created. 
Water sprinkling has been 
continuously done on the 
roads.   
10. Environmenta
l measures in 
project 
transport lines  
Regular water 
sprinkling was 
being carried out 
on roads leading 
to project site by 
the contractor to 
check the 
emission of 
dust.Plantation of 
trees along the 
road side was 
carried out with 
the help of 
HPForest 
Department 
Regular water sprinkling 
was being carried out on 
roads leading to project site 
by the contractor to check 
the emission of dust. 
Plantation of trees along the 
road side was carried out 
with the help of HPForest 
Department 
- 
 
13. Green Belt 
Development 
Detailed plan was prepared in 
consultation with HP Forest 
Department. 
Green belts were 
identified along the rim 
of reservoir area and 
along the roads leading 
to project site. 10,500 
plants were planted 
along the road side.  
- 
14. Management of 
dust from 
Water sprinkling was being 
carried out to minimize the 
Water sprinkling was 
being carried out to 
- 
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transport 
activities 
dust with an expenditure of Rs. 
0.4 millions. 
minimize the dust with 
an expenditure of Rs. 
0.8 million. 
15. Road side 
Plantation 
Plantation of trees was done 
along the road side with the 
help of Forest Department, 
including the maintenance of 
trees.  
10500 trees were 
planted along the road 
side with the help of 
Forest Department 
including the 
maintenance of the trees  
Till June 2017, 
Rs. 6.62 Crore 
were deposited to 
HP Forest 
Department. As 
per available 
information, 
plantation of 
42932 trees 
covering an area 
of 39.03 hectares 
has been shown 
under CAT plan.  
 
16. Cost of 
implementation of 
CAT plan 
including 
maintenance for 
seven years 
The funds were being released 
to HPFD in phased manner for 
implementation of CAT Plan.  
 
Rs. 23.9 million were 
released till 30.06.2011 
for the implementation 
of CAT Plan.  
 
 
17. Net Present Value 
(NPV) paid to 
improve 
environment 
NPV for forestland diverted to 
Sawra-Kuddu HEP has been 
paid to HP Forest Department.  
- - 
18. Impact mitigation 
on cultural site 
Cultural sites wherever 
required were proposed to be 
protected and strengthened.  
Rs. 6.0 lakh were 
sanctioned for 
construction of Devta 
Mahasu Temple at 
Chauri Colony in PH-
Complex. 
- 
19. Environment 
Monitoring 
programme 
Rs 1.535 million were 
deposited to Pollution Control 
Board, Shimla for monitoring 
of EMP.  
The year-wise 
monitoring has been 
carried out through 
Pollution Control Board, 
Shimla. 
- 
20. Operations & 
Maintenance Cost 
Will be implemented in phased 
manner and funds would be 
made available from time to 
time. 
Will be implemented in 
phased manner and 
funds would be made 
available from time to 
time. 
A provision of Rs. 
19.36 Corer has 
been kept for 
implementation of 
EMP which 
included the cost 
of implementation 
of safeguards.  
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Sawra-Kuddu HEP falls in the ‘Himachal Pradesh Clean Energy Development Investment Program’, 
funded by Asian Development Bank. The scheme aims at promoting hydropower in the state and is 
likely to reduce GHG emissions thus succeeding sub-projects under the program for carbon credits. 
According to ADB, the Future Carbon Fund managed by the bank itself, will buy post-2012 carbon 
credits. As of July 2017, the project is still under construction phase. The natural river bed fall of 
nearly thirteen kilometers stretch of Pabbar River has been utilized for the project. The dam site is 
located in Hatkoti village of Rohru tehsil, while an underground power house is at Snale village, close 
to the border with Uttarakhand. The total catchment of Pabbar River falling in Himachal Pradesh is 
about 1034 km2. Asian Development Bank has funded the barrage, power house, and turbines of the 
project whereas the state government is financing the construction of Head Race Tunnel. The state 
government funded the construction of tunnel, because it was highly intensive in terms of impacts and 
involved liability issues, i.e. landslides, impacts of aquifers, slope de-stabilization. Till 2015, forty-five 
hectares of private land was acquired while fifty-three hectares of forest land was diverted. Table 3 
shows the potential impacts of setting-up hydropower project and its extent observed in case of Sawra-
Kuddu HEP.  
Table 4shows the status of implementation of Environmental Management Plan (EMP) for the period 
2009-2017.  
In addition to this, the people living in Project Affected Panchayats also raised few issues during the 
public hearing organized at Hatkoti and HPPCL has complied with these issues. Table 5 enlists few 
issues raised during the public hearing and the accomplishments made by the project executing 
agency. HPPCL has made every possible effort and handled the problems, the commitment for which 
was made during the public hearing.  
Table 5: Accomplishments of HPPCL with regard to compliance of public hearing 
Sr. 
No. 
Issue raised  Commitment at the 
time of consultant 
hearing  
Compliance Status  
 Hatkoti  
1. Inventorization 
of water sources 
in the project 
affected area 
 
Commitment made and 
damage, if any was 
assured to be 
compensated 
Task accomplished  
 In total there are thirty water 
sources.  
 Periodic monitoring of water 
sources is being carried out 
with local representatives. 
 No instance of drying up of any 
source noticed  
2. Beautification of 
Hatkoti temple  
Assured to be done 
under LADA funds  
Task accomplished  
 The maintenance work of 
Hatkoti Temple is complete. 
 Widening, metalling and 
tarring of link road to 
Hateshwari Temple from 
Sawra—Rohru road has been 
completed. 
 Construction of water storage 
tank for regulating the water 
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supply to temple Complex and 
surrounding area is complete 
3. Involvement of  
local people in 
LADA  
The LADA Committee 
headed by the Deputy 
Commissioner ensured 
the same 
Task accomplished  
Work recommended by Gram 
Sabha have been done using 
LADF 
4. Construction of 
crematoria 
Assured using LADF  Task accomplished  
Construction of crematoria at the 
bank of Bhishkalti Khad is 
complete 
5. Employment for 
local people 
70 percent employment 
as prescribed by the 
State government was 
ensured 
Out of total people engaged, 60 
percent belonged to Himachal 
Pradesh  
6. EIA reports to 
be kept in 
Project Affected 
Panchayats  
Ensured that the copy 
of EIA will be 
available in SDM 
Office  
Task Accomplished  
Copies available in all panchayats  
7. Roadside 
Plantations  
Ensured under LADA Task Accomplished  
Of the total road length of 11.50 
kms, plantation has been done 
along 6.25 km 
8. Proper Muck 
Disposal  
The EMP ensured the 
plan for proper muck 
disposal  
 
Task Accomplished  
 The muck has been dumped in 
five designated dumping sites, 
well protected by wire crates & 
retaining structures.  
9. Social intrusion 
due to influx of 
labour 
Provision of separate 
labour camps was 
ensured 
Task Accomplished  
 Separate labour camps were 
constructed for migratory 
labour away from local 
habitation. 
10. Provision of 
proper 
healthcare 
and educational 
facilities 
 
Ensured through 
LADA funds. 
Task Accomplished  
 PHC Sawra was strengthened 
with the installation of X-Ray 
Machine 
 Laboratory established at PHC 
Sawra 
 Medical camps have been 
organized in the area  
 DAV school at Sawra was 
strengthened by giving one 
time financial assistance of Rs. 
10.00 lakhs to facilitate assured 
admission and concessional 
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education to wards of Project 
affected families, PAA & 
HPPCL staff. 
 5 rooms have provided in 
HPPCL colony at Chauri 
(Snail) to run the Primary 
section of DAV Public School. 
11. Resettlement & 
Rehabilitation 
Plan not shown 
in the report 
No family is getting 
displaced. However, 
affected people were 
ensured to be 
compensated 
Task Accomplished  
Standard R&R plan has been 
prepared on dated and being 
implemented.  
 
12. Controlling 
Noise pollution  
Ensured regular 
monitoring during the 
construction & 
operation phase 
Task Accomplished  
Being implemented by : 
 Maintenance of machinery 
 Creating barriers/enclosures 
around the stationary 
machinery/equipment.  
 Providing silencers in all 
moving machineries to avoid 
high noise levels.  
 Installing DG sets with noise 
suppressing jacketing  
 Curtailing timing of crushing 
plants 
 Installing crushers away from 
the populated area 
13. Project activities 
will not hamper 
the smooth flow 
of traffic on 
existing roads; 
Ensured  Efforts were made to regulate the 
traffic  
14. Invite 
suggestions from 
other 
departments  
Various government 
departments were 
invited for public 
hearing  
Task Accomplished 
Reports conveyed to different 
departments for getting their 
comments  
15. Organize visit 
for  proponent to 
another 
functional 
project sites  
Agreed  Task Accomplished 
Visit organized to Sanjay 
JalVidyutPariyojana and Nathpa- 
Jhakri HPS 
16. Shifting 
Construction 
circle to Hatkoti 
Agreed subject to 
availability of 
infrastructure  
Task Accomplished 
Once construction circle has been 
shifted to Hatkoti & other to Snail 
17. Natural calamity Clarification made that Whenever any complaint in this 
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Source: HPPCL, Sawra-Kuddu 
In all, the environmental and socio-economic issues have been addressed. Though, there was no 
hostility by the local communities, a few individuals and groups who opposed the project raised the 
issues of low compensation, impact on horticulture and the instability of the terrain. Due to blasting 
activities for construction of tunnel, houses and roads on mountain had cracks. Respondents reported 
that cracks are mainly severe in Thana, one of the villages located above tunnel. Local people also 
reported that blasting carried out at night often disturbs them. Respondents reported drying of forty 
water sources mainly in the area above the tunnel. Another observation made at construction site was 
that workers mostly the outsiders’ work with no safety measures even in late night hours in very risky 
settings. Respondents also reported that in the beginning of the project, a few local youth were 
engaged in the construction work at site, but later on removed from the job. Women reported that the 
problem of alcoholism increased with sudden flow of cash. As per the record of HPPCL, there were 
only six license holder fishermen in Sawra panchayat and fishing was secondary livelihood of people. 
The study concluded that   
 The implementation of EMP has been done by involving local people;  
 The commitments made during the public hearing have been taken up and implemented in best 
possible manner; 
 The plantation has been undertaken at proposed sites; 
 The issues linked with the transportation and pollution has been dealt as suggested in the EMP; 
 HPPCL has made sincere efforts for strengthening the Trout Fish Farm, Dhamwari; 
 The problems likely to be the resultant of influx of labor have been taken up as per the 
provisions suggested in the EMP; 
 The premises of Hatkoti temple, which is one of the famous cultural and archeological sites, 
have been beautified and the road leading to the same has been renovated; 
 The implementation of CAT plan has been done in accordance as proposed in the initial reports; 
 During the muck disposal, the dumped material was rammed and compacted by sprinkling of 
water 
 Land side prevention and slope stability has been taken care of using biological and engineering 
measures; 
 Construction of sewage treatment Plant and solid waste collection and disposal system have been 
undertaken as recommended in the EMP; 
 In order to avoid the pressure on natural resources, for instance, the fuel wood, the contractors at 
respective sites provided LPG to the labor; 
and land  
subsidence due 
to tunneling 
most work would be 
underground and there 
would be minimum 
disturbance at surface. 
Assurance was given 
for strengthening the 
areas prone to land 
subsidence  
regard was received, Committee 
appointed for assessing the 
damages by Deputy Commissioner 
was entitled to submit the report to 
Sub-Divisional Magistrate, Rohru 
18. Effect on 
Horticulture 
activities  
There is no established 
evidence that project 
would affect the 
horticultural produce 
Whenever any complaint in this 
regard was received, requests were 
sent to horticulture and agriculture 
department for constituting 
committee to look into complaints. 
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 Healthcare facilities in the area have improved and strengthened; 
DISCUSSION 
The population explosion and improved standard of living has created extra pressure on food 
production, industrial development and economy. While inaugurating the Nangal canal of Bhakra 
Dam in 1954, PanditJawaharLal Nehru described dams as modern temples of India. Studies on impacts 
of dams include environmental, biological, geo-physical, political and socio-economic evaluation and 
among these, environmental impacts are most important and is called EIA. The impacts of hydropower 
projects become a subject of disagreement. Environment Impact Assessment is the process of 
examining and managing the anticipated and unintentional penalties on environment of planned 
interventions to bring about a sustainable and equitable biophysical and human environment(Vanclay, 
2002). By recognizing potential impacts of large projects in advance, organizations can make better 
resolutions about which mediation is required. The hydropower projects that are at different phases of 
construction and commissioning in the state of Himachal have raised several issues with unanswered 
queries. In the last few years, the social and environmental concerns related to hydroelectric projects in 
mountainous regions have caught the attention of environmentalists and social activists. These impacts 
are linked with changes in the social, physical and biological environment, which manifests in form of 
vegetation loss, topographical disturbances, changes in water bodies, involuntary resettlement, health 
problems, and transformation of cultural values. 
Respondents in the study area, i.e. the Project Affected Panchayats pointed certain issues of concern 
with the regard to the execution of Sawra-Kuddu HEP, which is in consonance with the observation 
made by researcher Lepcha (2013) where he pointed out that the traditional ecological knowledge 
system of communities must be taken into consideration during the project planning, construction, and 
operation, and include the provision of community infrastructure in the project areas. HPPCL has 
taken into account the involvement and participation of local community, which has minimized the 
conflict between people and project implementing agency. On contrary, stakeholders in Sikkim 
reported that they were not involved directly in the planning process for hydropower. Consequently, 
several contradictory issues, for instance, impacts on water sources, declining farming productivity, 
worsening environment conditions, land acquisition, and lack of established rehabilitation and 
resettlement of project-affected populations, etc. remained unaddressed. The project activities 
increased the pollution, impacts of tunneling, damage and cracks in the private land, houses, due to 
blasting activities and fading of local culture were some of the impacts.  
The people’s perceptions on environmental and socio-economic impacts due to Sawra-Kuddu HEP 
pinpointed mixed opinion of people. Respondents in the study area reported decreased horticulture 
produce; appearance of cracks in houses; problem of dust, noise pollution, etc., which resembles the 
observation made by researchersPunetha and Negi (2017), who revealed the results of the study 
carried out in Bhagirathi river valley. Survey of 140 Project Affected People indicate that among the 
negative impacts, decrease in biodiversity, agriculture, flow of river, and increase in water pollution, 
river bed quarrying for sand/stone, and increased social evils, and among positive impacts are 
improved standard of living, road connectivity, means of transport, public facilities, tourism and 
environmental awareness. In order to overcome the situation, they recommended multi-disciplinary 
scientific studies involving the PAPs in planning and decision-making to make HEPs eco-friendly and 
sustainable.  
Except a few implications, which the project has had on the local environment and ecology, as pointed 
out by the respondents, HPPCL has made efforts to curb the likely impacts projected in the EIA and 
complied with almost all issues raised during the public hearing and directed in EMP. The technical, 
economic, social and environmental issues have been due attention. On the contrary, researchers 
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Panwar, et al. 2010 pointed out that all the hydroelectric projects in Chamba district were given 
consideration regarding technical design and economic issues but negligible attention was given to 
social and environmental issues, which are much more important in context to the remote, tribal 
culture rich and very high earthquake sensitive zone of Chamba district of Northwest Himalaya.  
In addition to environmental impacts, the setting-up of dams leads to submergence of floristic diversity 
and felling of trees leads to loss of biodiversity. However, HPPCL has undertaken the compensatory 
afforestation in the area and also undertaken plantation along the roadside. The study by researchers 
Panwar, et al. 2010 pointed out a total of 165 plant species found in the submergence zone which were 
used by project affected population residing in the submergence for fuel wood, fodder, wild edibles, 
etc. Such circumstances not only lead to biodiversity loss but affect the dependence of people on the 
forest resources, which calls for a biodiversity management plan incorporating socio-economic 
considerations. 
The interests of local must be taken care of during the planning and must adopt a model so that the 
impacts and effects of developmental activities can be minimized. The study revealed that HPPCL has 
taken into account the potential impacts of the project and involved local people in all phases of 
project construction. The public consultation has been done and the promises made during the same 
have been complied. This shows that to maximize the positive impacts and mitigate the negative 
environmental, social and economic impacts, sustainability of water based projects is essential. Lataet 
al. (2013), while talking about the impact of the Sorang HEP, Kinnaur stated that Socio-economic and 
cultural impacts of hydropower projects and environmental transformations are rooted in the complex 
interactivity between social and biophysical environments. Human communities are essential 
components of environment and probable agents for environmental change. Therefore, environmental 
change if any is deeply interwoven with consequent change that occurs within a society.  
Of the various impacts of power projects, the one linked with the loss of agriculture land or impact on 
agriculture produce have serious implications. The loss of agricultural land can be compensated, but 
the reduced agriculture productivity needs scientific substantiations. Though people have lost 
agricultural land in Sawra-Kuddu HEP, for which they have been compensated, however, the reduced 
horticulture produce, as pointed out by respondents need to be validated scientifically. Researchers 
Katochet al. (2016) studied the impacts of NathpaJhakri hydroelectric power project on farm 
production systems, income and livelihood status in Kinnaur and Shimla districts of Himachal Pradesh 
and stated the traditional cropping pattern has given way to commercial agriculture in the region, 
which needs to be analyzed in the light of scientific explanation.  
To address the dialogue of ‘Benefits versus Losses’ which is always linked with the hydroelectric 
power projects, the study has analyzed the impacts of Sawra-Kuddu Hydroelectric Power Project in 
the light of EMP and people’s perceptions. 
CONCLUSIONS  
People in the project affected area raised few issues, for instance reduced horticulture produce, dust 
pollution, negligence of HPPCL for safety measures of labor, drying of water sources and noise 
pollution.People were ignorant about many issues; hence, there is need of awareness generation proper 
counseling of people. However, HPPCL has made sincere efforts for providing best possible solution 
to the issues raised by local people.  
In the era of capitalization of river water for power generation, the collaborative and planned 
approaches must be taken into consideration, especially in context of Himachal Himalayan region. 
There is also a need to adopt low carbon electric power technologies and support a decentralized 
energy strategy through joint ventures ensuring ‘public- private partnership’. 
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